












































I. INTRODUCTION 

Algae need carbon dioxide, water, sunlight, and a variety of inorganic nutrients, all in 
adequate amounts. The term algae is very general, this group of organisms encompasses 
both prokaryotic (like bacteria) and eukaryotic (like us) cell types. The algae range from 
single-celled to many meters long, some swim with flagella while others float or alter 
their buoyancy via physiological alterations. These organisms can be motile or non-motile 
unicells, unbranched or branched filamentous, motile or non-motile colonies, tubular, 
sheet-like, and about every shape in between. They can be blue-green, green, yellow, 
black, brown, gold, pink, red, or orange. 

There are 9 or more major lineages or phyla of algae. Each phylum has a unique set 
of photosynthetic pigments, anatomical features, and physiological adaptations. 
Individual taxa (like a genus) are grouped in a phylum based on shared characteristics 
such as pigments, cell type, and reproduction . Within that phylum groups are further 
subdivided based on more specialized shared and distinct characteristics relative to the 
other members of that division. These subgroups are called classes, orders, families, and 
genera . In this study I identified algae to genus and phylum. While algae within the same 
phylum generally respond in a similar manner to seasonal and nutrient changes (since 
they're related to each other) such generalizations are weak. Each algal genus responds 
differently to changing environmental conditions. Seasonal changes in the composition 
of the algal community in Upper St. Croix Lake were traced via changes in the relative 
abundance of algae at the genus and phylum level. 

Algae are considered primary producers (see diagram on title page) in most aquatic 
food webs (along with macrophyte vegetation). They are responsible for capturing solar 
energy via their photosynthetic pigments and using that trapped energy to convert 
inorganic carbon dioxide into organic sugars. These sugars store some of the captured 
solar energy in their chemical bonds. The algae use the sugars to make other new organic 
matter (proteins, carbohydrates, nucleic acids, lipids) as they grow and divide. 
Consumers and decomposers also use these sugars for energy and recycle much of the 
other organic matter as well. Algae are critically important components of the aquatic 
food web as many zooplankters (microscopic animals) as well as many larger consumers 
(snails, planktivorous fishes) have a diet based largely on algae. 

Net growth rates of algae are determined by the difference between growth 
(production of new algae via asexual and sexual reproduction) and death (consumption, 
parasitism, natural death). Algae differ in their digestibility (shape, size, production of 
sticky mucilage) and nutrient value (proteins, lipids, carbohydrates) to consumers and 
consequently some taxa are preferentially removed from the community by predation 
while others are largely ignored by consumers and continue to expand their biomass 
during the growing season . The algae present at any point in time are frequently based 
more on what hasn't been eaten than what is growing the fastest. It's often these "not 
eaten" algal taxa, especially the Cyanobacteria (or blue-green algae) that become 
persistence bloom formers in ever earlier and longer cycles. 
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SUMMARY 

The algal community in Upper St. Croix Lake, Douglas County, Wisconsin was sampled 
six intervals over the 2008 growing season from 16 May through 31 October. Algal 
material was collected, on each date, via several plankton net tows and periphyton/grab 
sampling. Algae in the phytoplankton community were identified to genus and phylum, 
and enumerated by cell count. Periphyton/grab samples were identified to genus and 
phylum. 

The algal community in Upper St. Croix Lake from May to October 2008 was fairly 
typical of similar regional lakes with moderate eutrophication. The lake was dominated 
by organisms from three algal phyla- Cyanobacteria, Chlorophyta, and Ochrophyta. 
Additionally, several taxa- Phacus (Euglenophyta) and Cryptomonas (Cryptophyta) made 
significant contributions to the algal community during the observation period. 

During the 2008 sampling season, one phylum- the Cyanobacteria, expanded rapidly 
from early July through the end of the season, contributing 62% of all cells counted in the 
final period. In this group there were several dominant genera 
(Gioeotrichia, Nodularia, Coelosphaerium) that represented from 25-35% of all cells 
counted in the final half of the sampling season. These very commonly occurring, 
nuisance taxa are not preferred food items, they respond quickly to excess nutrient 
availability with high growth rates, have high winter survival rates, and several have toxin
producing potential. The dense populations they form during the growing season are 
aesthetically displeasing and may alter higher-level food web dynamics. Their winter 
decomposition in the sediments will deplete under-ice oxygen levels with the potential 
for fish kills. 

Once established at these levels these organisms are difficult to control and nearly 
impossible to eliminate. Several factors likely contributed to the development of these 
dense blue-green algal populations including drought cycles and water level, basin 
morphology, and both natural and cultural eutrophication. 
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